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NpuHuunu
KOH3epBUcaka

HaMUpPHULA
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/'~ MP¥KpOOpraHM3MM 1 XpaHa

—

» MuKpoopraHM3amu ce Hanase CByAa
v OKO Hac

v y Hama

» o npupoaun creapu xpaHa HUJE CTEPUJTHA, HUTU je TO OCHOBHM
3a4aTaK KOH3epBucakba XpaHel

» KoH3epBucare xpaHe je TexHosowKku noctynak YHULLTABAHA
nwan CIMNPEYABAHA PA3BOJA MuUKpoOpraHmlama, Kako b6bu ce
obe3beamna MuKpobumonowKa CcTabunHOCT MNpPoM3BOAa TOKOM
HEeroBor poKa Tpajamoa. ~/



MNOCTYNUUN KOH3EPBUCAHA

ABVIOIVISIR ARABVIOIVISIRV
* YHUWUTABAE * CMPEYHABASE PA3BOIJA
MUKPOOPTAHU3IAMA MUWUKPOOPTAHU3IAMA
 CTEPUNTNSALNIA, * CYLWUEHSE,
* JOHU3YIJYRE 3PAHEHE e KOHUEHTPNCAHSE

* KOH3EPBAHCH, * SAMP3ABAME
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-l KapakTepuctuke xpaHe

6UTHe 3a pa3Boj MMKpPoOOpraHMsama

vpH Bpeanocr
v Cagp:kaj BjIare 1 akTHBHOCT BO/JI€

v OKCHI0-PEAYKIIMOHH IOTEHIIHjaJ (IIPHCYyCTBO
KHCEOHHUKA)

v Cagp:kaj HyrpujeHara
vIIpHucycTBO aHTUMHUKPOOHUX CYIICTaHIIA

v Cnnosbainmu hakTopu
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-min.(pH 3a pa3Boj HeKux bakrepuja

Aeromonas hydrophila ca. 6.0 W,
Asaia siamensis 3.0

Alicyclobacillus acidocaldarius 2.0

Bacillus cereus 4.9

Botrytis cinerea 2.0

Clostridium botulinum, Group | 4.6

C. botulinum, Group |l 50

C. perfringens 5.0

Escherichia coli 0157:H7 4.5

Gluconobacter spp. 3.6

Lactobacillus brevis 3.16

L. plantarum 3.34

L. sakei 3.0

Lactococcus lactis 4.3

Listeria monocytogenes 4.1

Penicillium roqueforti 3.0

Propioniibacterium cyclohexanicum 3.2

Plesiomonas shigelloides 4.5

Pseudomonas fragi ca. 5.0

Salmonella spp. 4.05

Shewanella putrefaciens ca. 54

Shigella flexneri 5.5-4.75 .-
S. sonnei 5.0-4.5 ~/
Staphylococcus aureus 4.0

Vibrio parahaemolyticus 4.8

Yersinia enterocolitica 4.18

Zygosaccharomyces bailii 1.8

N
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_ pH Boha n nospha

Product pH Product pH
Vegetables Fruits

Asparagus (buds and stalks) 5.7-6.1 Apples 2.9-3.3
Beans (string and Lima) 4.6-6.5 Apple cider 3.6-3.8
Beets (sugar) 4.2-4.4 Apple juice 3.3441
Broccoli 6.5 Bananas 4547
Brussels sprouts 6.3 Figs 4.6
Cabbage (green) 5.4-6.0 Grapefruit (juice) 3.0
Carrots 4.9-5.2;6.0 Grapes 3.4-4.5
Cauliflower 5.6 Limes 1.8-2.0
Celery 5.7-6.0 Melons (honeydew) 6.3-6.7
Corn (sweet) 7.3 Oranges (juice) 3.6-4.3
Cucumbers 3.8 Plums 2846
Eggplant 4.5 Watermelons 5.2-5.6
Letiuce 6.0
Olives 3.6-3.8
Onions (red) 5.3-5.8
Parsley 5.7-6.0
Parsnip 5.3
Potatoes (tubers and sweet) 5.3-5.6
Pumpkin 4.8-5.2
Rhubarb 3.1-34
Rutabaga 6.3
Spinach 5.5-6.0
Squash 5.0-54
Tomatoes (whole) 4.2-4.3
Turnips 5.2-5.5
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PH BPEAHOCT

CNIABOKUCENE HAMWPHWLLE (PH 5,3- 7,0)

O MECO, PUBA, JAJA, TPALLAK, BOPAHWMIA, TPALLAK, LUMAPIIA, LUAPTAPENA,
CMAHAR, MEYYPKE, KYKYPY3

CPEOHE KNCEJIE HAMUPHWUE (PH 4,5-5,5)
O MELLABMHA NOBPRA N MECA, CYMNE 1 COCOBM

KUCENE HAMUPHWLE (PH 3,7- 4,5)
O NAPALAI3, KAJCUIA, BPECKBA, KPYLLKA, CMOKBA

JARO KUCENNTE HAMWPHWNUE CA PH UCTOA 3,7

O COK IMMYHA U NOMOPAHLIE, MAPMENTAZLE U LIEMOBMW, JATOOACTO-
BOBUYACTO BORE N HUXOBU MNMPOU3BOAN, SAKULLE/BEHO MNMOBPRE,
RUCEJTU KYTYC



CALPAJ BOAE | < | AKTMBHOCT BOAE

e AKTMUBHOCT BOAE - OAHOC HAMNOHA BOAEHE MNMAPE U3HAL,
HAMWPHULUE N HAMNOHA MNMAPE U3HAL AECTU/TOBAHE BOZAE:

F bro] molova vode

Fn  broj molova vode+bro) molova suve supstance

[OE JE P - TPUTUCAK BOAEHE MNMAPE N3HAA HAMWPHULUE A PO — NMPUTUCAK
BOAEHE MNMAPE U3HAL AECTU/NOBAHE BOAE HA UCTOJ TEMIIEPATYPU

A=

LR

o4 KOJIMMMUHE BOAE, KAO N O4 OAHOCA CTOBOAHE U BESAHE BJIATE
3ABUCUN AKTUBHOCT BOAE.
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\/ Cappkaj Boae AaKTUBHOCT BOAe

Water Activity - Stability Diagram
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CALPAJ BOAE | < | AKTMUBHOCT BOAE

MOMORY Aw BPEOHOCTU MOXKE CE MPOLIEHUTU KOMMKW JE
VAEO C/IOBOAHE BOAE Y HAMWPHWLMW, TAKO AA OH
MPEACTAB/bA MOFOAAH MAPAMETAP KOJMM CE MOMKE
KOHTPO/IMCATM PACT W PA3BOJ MMKPOOPIAHU3AMA.

MOPEA OBOTA, AOKA3AH JE N YTUUAJ AKTUBHOCTW BOAE HA
BP3NUHY OABUJAHA PA3SHUX HEMNOXKE/BHUX XEMWUICKUX
MPOMEHA Y XPAHWU, KAO LWTO CY AYTOOKCUMAOALUMWUIA,
HEEH3UMATCKO TAMHEHE N EH3UMCKA AKTUBHOCT.



CAAPXAJ BOAE AKTUBHOCT BOAE

* BAKTEPWUIE
e 3A HOPMAJIHY AKTUBHOCT BEAKTEPWUJA MOTPEBHA JE HAIBULLA AW
BPEOAHOCT U TO 0,90-0,96.
 KBACUMU
* 3A PA3BOJ BERMHE KBACALA HEONXOAHA JE AKTUBHOCT BOAE BERA O/,
0,88.
* NNECHU

* [IJIECHN 3AXTEBAJY MAKY ROJIMYURHY CNNOBOAHE BOAE (0,75-0,80), AOK JE
HAJHUAXA AW BPEAHOCT NOTPEBHA 3A AKTUBHOCT KCEPO®UTHUX
MNJIECHU (0,65) 1 OCMOPUTHUX KBACALIA (0,60).



AKTUBHOCT BOAe

N J -~

v "’
min. aw 3a pa3BoOj] MUKPOOpPraHn3ama.
—/
Organisms ay Organisms Ay
Groups Groups
Most spoilage bacteria 0.9 ili 078
Most spoilage yeasts 0.88 Xerophilic molds 0.61 l
Most spoilage molds 0.80 Osmophilic yeasts 0.61
Specific Organisms Specific Organisms
Clostridium botulinum, type E 0.97 Candida scottii 0.92
FPseudomonas spp. 0.97 Trichosporon pullulans 0.91
Acinetobacter spp. 0.96 Candida zeylanoides 0.90
Escherichia coli 0.96 Geotrichum candidum ca. 0.9
Enterobacter aerogenes 0.95 Trichothecium spp. ca. 0.90
Bacillus subtilis 0.85 Byssochlamys nivea ca. 0.87
Clostridium botufinum, types A and B 0.94 Staphylococcus aureus 0.86
Candida utilis 0.94 Alternaria citri 0.84
Vibrio parahaemolyticus 0.94 Penicillium patulum 0.81
Botrytis cinerea 0.93 Eurotium repens 0.72
Rhizopus stolonifer 0.93 Aspergillus glaucus* 0.70
Mucor spinosus 0.93 Aspergillus conicus 0.70
Aspergillus echinulatus 0.64
Zygosaccharomyces rouxii 0.62
Xeromyces bisporus 0.61



AKTMBHOCT BOAE OAPEBEHUX HAMWUPHULIA

CAJIPKAJ

CAJIPHKAJ

HAMHWPHUIA BOJIE (%) a, E HAMHWPHHUIIA BOJIE (%) a,
e 90-96 0,990 iIlem 30-35  0,820-0,940
nosphe i
Cresxe Bohe 80-90 0,985 ! Men 10-15 0,750
Jaja 75 0,970 ! Illehep 0-0,15 0,300
Meco 60-70 0,987 ! CyBH 4aj 5 0,380
Muiexo 87 0,995 ! CJjarTko 28 0,740
Cup 40 060 ;Cymena 73 0,590
' Kpy LKA
Konuenrpar 40 0820 | KOHIIeH.TpaT 65 0.968
MOMOpaHIIe ' [Iapaaaj3a
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\/ OKcupo-peayKUMOHU noTeHuujan

S’

Ha ocHOBY ogHOCa npema NpuUcycTBy KUCEOHUKA
MMUKPOOPraHMU3Mm mory 6muTu:

 AepobHu (nnecHu, 6akrepuje)
e AHaepobHu (b6aKTepuje)
e PaKynTaTMBHO aHaepobHu (KBacuu)

* MukpoaepodunHu



\_ﬁﬂpmaj HyTpUjeHaTa

S’

-/

o/

HopmanHo dyHKLUMOHUCAbE N PacT MUKPOOPraHM3ama YyC/10B/bEHU

CY MPUCYCTBOM:
v’ Bope

v’ U3Bopa eHepruje

v' U3Bopa a3oTa

v' ButamuHa n dpakropa pacra

v MuHepana
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AHMMUKPOBHE CyncTaHue

S

Heke BpcTe XpaHe cy OTHOPHE Ha /Ie]JCTBO MUKPOOpTraHU3aMa
300T MPUPOAHO IMIPUCYTHUX aHTUMHUKPOOHUX JeTUbeHha

IIUMeT-aJIJIexXul U eyreHoJ (IuMeT)
KapBaKpOJI M1 TUMOJI (OpUTaHO)
anI-u3otuonujaHat (ceHd)
eyreHoJ1 1 TumoJI (;kanduja)
eyreHoJ (kapanduiih)

anuiH (6en JIyK)




Cnospatitbu pakTopu
 KOjU YTUUY Ha CTaBUNHOCT XpaHe e

S

» Temneparypa CKJIaauIITeHa
» PeslaTuBHA BJIAXXKHOCT CKJIQIUIIITA
» CacraB aTMmocdepe

» [IpucycTBO 1 aKTUBHOCT JAPYTUX MUKPOOPTraHu3aMa



OCHOBHU NPUHUUINN KOH3EPBUCAA
JIAKROKBAP/bUBUX HAMUPHULA

MUWUKPOBUO/TOLWKA CTABU/THOCT NMPOU3BOAA

TOKOM HEFOBOI' POKA TPAJAKHA

MPOAYHKEHE KUBOTHUX NMPOUECA CBEXKUX HAMUPHWUA BU/BHOT
[MOPEK/IA KOJE HACTAB/bAJY KNUBOTHE ®YHKUWIE U NMOCJIE BEPBE

YHULUTABAHKE MUKPOOPTAHU3AMA - ABUOTUYKHU MNMPOLLECH,

OHEMOTIYRABAE AKTUBHOCTU MUWUKPOOPTAHU3AMA -
AHABUOTUYKHU NOCTYNUM.

MEHAHE CACTABA TIPUCYTHE MUKPO®/IOPE - PA3BUIAJY CE
MWKPOOPTAHU3MW KOJMN CBOJOM AKTUBHOLWURY U NMPON3BOANMA
METABOJ/IU3MA MOBOJ/bLLUABAJY OPTAHOJIENTUYKE U NMPEXPAMBEHE
OCOBWUHE (HIMP. BUNOJTIOWKN SEPMEHTUCAHO TMOBPRE W BORE,
RUCEJZIO MJTEHHW TNMPOU3BOAN)



NOCTYNuUU KOJN CE SACHUBAJY HA NMPOAYHKEHY KUBOTHUX
MPOLECA TAKOKBAP/bUBUX HAMWUPHULA

* MUHUMANHE HENOXE/bHE NMPOMEHE

e TPAHCNOPT U CKNAOULLUTEHE
* POSTHARVEST

e NMPOMEHE 3ABUWCE O/
e BPCTE,
* COPTE,
e CTEMEHA 3PE/IOCTH,
e HAYMHA BPAHbA,
* YC/IOBA TPAHCIMOPTA U
o« CKNAIMLUTEHbA
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\jyﬁ'n{LI,TABAI-bE MUKPOOPTAHU3AMA -

ABNOTUYHKU NMPOLECU .

-

'

BHICOKa TeMIlepaTypa,
. 3pauembe,
. KOH3epBaHCH,
. AaHTUOMOTHUITU

B~ OWDNEF



ABNOTUYHKU NMPOLLECU

1. 3ATPEBAHE

O AMPEKTHUM MNAMEHOM

O CYBVMM BPYRMM BA3YXOM

O 3ACMREHOM BOJEHOM NMAPOM

2. 3PAYEHE

O TAMA 3PAYEHSE

O 3PAYEHSE YECTULAMA

O UV 3PAYEHSE

3. TPETUPAHE TACOBUMA

O ®OPMANAEXMA,

O ETUNEHOKCUA,

O OCTAM FACOBM

4. NPUMEHA CNELMIANTHUX NOCTYMNAKA
O MPUMEHA KOH3EPBAHACA U AHTUBUOTUKA




NMPUMEHA MOBULLEHE TEMMNEPATYPE

BUCUHE TEMITEPATYPE

AYHKUHE BEHOI AEJTOBAHA

BPCTE MUKPOOPTAHN3AMA
CTAANIYMA PA3BOJA

ROHUEHTPALUMIA MUKPOOPTAHN3AMA

CACTABA OROJIHOI MEOUIYMA (KONNHYUHA BOAE, LLUEREPA, MACTU U
KOH3EPBAHCA)

PH BPEAHOCTU (CL. BOTULINUM)



CACTAB OKOJIHOI MEOAUIYMA
XEMWICKU CACTAB CPEAUHE

* YTUUAJ AKTYEJTHE KUCENOCTH (PH)

* YTUUAJ KYXUHCKE COJA

* NNIPUCYCTBO LUEREPA

* NIPUCYCTBO MACTH

* CAOPXAJ BOAE

e AHTUBNOTUUN, PUTOHLNON



MPUHLUUTNU TEPMUNYKOT KOH3EPBUCAHA

* MHAKTUBALMIA MUKPOOPTAHN3AMA

e LUTO HUAKA TEMIEPATYPA TPETUPAHA

* WWITO KPARU NEPUOL U3INATAHA TOMJIOTHU



NMACTEPU3SALUIA U CTEPUTUSALIUIA

C/IABOKUCEJIE HAMWNPHWLLE

KUCENNE HAMWUPHUWLUE

NACTEPU3ALMIA 75-100 °C

CTEPUIU3ALMIA 115-140 °C

KPUTUYHA TAYHKA

BPCTA U BE/JINYNHA TNMAKOBAHA

* CL. BOTULINUM



KOH3EPBUCAHE HAMUPHULUA AOOATKOM
XEMMWICKUX KOH3EPBAHACA U AHTUBMOTUKA

ROH3EPBAHCW

v’ MIPOAY}KABAJY POK TPAJAHbA

v" EKOHOMMWYHM

v’ JEAHOCTABHO [OJABAHSE

v' EOUKACHW NPEMA MUKPOOPTAHM3AMA
v’ A/ BPEAHOCT

v PA3/IMYUTO AENYIY — BPCTE M.O, CTAOUIYMA PA3BOJA, BPCTE U KMCE/IOCTU
CPEAMHE, AYXKWHE JENOBAHA U KOHLIEHTPALMIE

v' OA N JE TOTOB NPOM3BOA, UM NOSTYNPOU3BOA,
v' KYXMHCKA CO, LUEREP M OPTAHCKE KMCENTMHE HUCY XEMWICKM KOH3EPBAHCH




ROH3EPBUCAHE HAMWPHULA OOOATROM
XEMWUICKNX KOH3EPBAHACA N AHTUBMNOTUKA

* BPCTE XEMWUICKUX KOH3EPBAHACA

e HEOPIFAHCKE JEAUHEHA

e (HUTPUTWU E249, E250, CYMMNOP-ONOKCUA, E220, BOOOHWUK MEPOKCULA, YITbEH-
LOMOKCUA E 290),

* NMPUPOAHA OPTAHCKA JEAUBEHA

* (COPBMHCKA KNCEJ/TMHA E200, BEH3OEBA KUCE/IMHA E210, NMPOTNMNOHCKA
RUCE/TMHA E280,)

e BELUTAYKU dYHIMUNON
e (BEHOMWA, AUNDEHWNN E230)



AHTUBUOTULU N DUTOHLUAN

* AHTUBMOTWNUN
 MPON3BOAN METABOJ/IUSMA HEKUX MUKPOOPTAHU3AMA,

* CNIYAKE 3A YHNLWITABAHE HEKE APYTE BPCTE MUKPOOPTAHN3AMA (HU3WUH
E234, CYBTUJZIUH, XNOPTETPAUWVKINH)

e OUTOHLMON
 AHTUBUOTULUWN BNJBHOTI MOPEKNA



1.

IIpuMeHa HUCKUX TeMIlepaTypa

(Bamp3aBame)

OpncrpamuBamke BOJIE HEOIIXOAHE 3a Pa3BO)j

(cyiieme, KOHIIEHTPHCAHLE)

JlozaBambe cpecTaBa paay nopeharma OCMOTCKOT IIPUTHCKA
(comeme, mehepeme)

IToBehame KucesiocTu 1o4aBamkeM CUpPheTHE KHCEeJINHE
(MapuHHpame), TJMMyHCKe, BUHCKE, JaOydHe UIN MJIEUHE KHCETNHE



AHABUOTUYKU NOCTYNUU
ROH3EPBUCAHKHE HAMUPHULUA 3AMP3ABAHGEM

HAJHUKE TEMMEPATYPE MNPV KOJUMA MUKPOOPTAHU3IMW JOLWI MOTY OA CE
PA3BUIAJY CY:

3A BAKTEPMUIE -5 [0 -8 °C
e 3A KBACLE 7 [10 10 °C
e 3A MJIECHU 8 [10 -12 °C

e CYBU NEA, ASOT



AHABUOTUYKHU NOCTYNUU
OCMOAHABUO3A

OONASN OO0 W3JEAHAYABAHA KOHUEHTPAUWMIE WM TO TAKO LWTO
PACTBAPAY (BOAA) MUTPUPA N3 MAKSE (TAE UMA BULLE BOAE) NPEMA
BEROJ KOHUEHTPALUWIN CYBE MATEPWIE (TOE UMA MAHE BOZAE)

N3JEAHAYABAHE KOHUEHTPALMIE = OCMO3A
[MOBERABA CE OCMOTCKHU MNMPUTUCAKR

NCYLUMBAHE MNKPOOPTAHU3MA



AHABUOTUYKHU NOCTYNUMA
CMABUBAHKBE AKTUBHOCTU BOAE

1. CYLWEHE
O  OAOCTPAHLUBAHE BOAE
O  HAMWPHULA OCTAIJE Y UBPCTOM ATPEFTATHOM CTAHY

2. KOHUEHTPUCAKE
O  OACTPAHLUBAHE BOAE Y MAHKEM CTEMNEHY Y OAHOCY HA CYLUEHE
O  YOBMYAIJEHO JE OA BYAY Y TEHHOM ATPETATHOM CTAHKY

3. NOBERAHE CAAP}KAJA CYBE MATEPUIE
O [OOAATKOM OAPEBREHUX KOMMYUHA CYNCTAHLMU KOJU BE3YIY OEO
CNOBOAHE BOAE, CMAHYIY AW

LUEREP
o



ROH3EPBUCAHE HAMUPHULUA CYLUEHEM
KCEPOAHABUNO3A

* BORE U NOBPRE, NMEYYPKE

(RPOMTIINP, LLAPTAPENA, RYMYC, WNAPINA,, NANPUKA, UENEP, NMAPAAAIS,
BOPAHWIA, T'PALLUAK, JABYKA, CMOKBA, KPYLWKA, WW/bUBA, TPOXBE...)

* 3ATPEBAHEM
e TIMODPUNN3ALNIA



ROHUEHTPUCAHE HAMUWPHULA

e BOZA 3ATPEBAHSEM AMPEKTHO MPEMA3M Y BOZEHY MAPY
e BOZA CE MPBO MPETBOPW Y JIEZ KOJU CE CENMAPWUPA O, HAMUPHULLE

e BOAA CE Y TEHHOM CTARY U34OBAJA U3 HAMNPHNLLE
(YNTPAGUNTPALWNIA-PEBEP3HA OCMO3A)



AOOOATAR OAPEREHUX JEAUNRERA
CA UN/BEM CMAHEHA Aw

e WWEREPU

e CAXAPO3A,
[NIYKO3A,
®PYKTO3A,
NNAKTO3A U
MA/ITO3A

e BULLEBANIEHTHU ANIKOXONU
« COPBUTON,
e MAHWUTON,
e [NINLEPOS,
e MPOMWUMEHT/IMKON

HeyTpanHe conu
HaTpMjym xaopua,
Kannjym xnopua

OpraHcKe KucenmHe
JINMYHCKaQ,
jabyyHa,
MJ1IeYHa,
cupheTHa,
BUHCKa

ETaHON



BUOJIOLLUKO KOH3EPBUCAHE

CTUMYNINCAE OAPEREHE MWKPOBUNOJ/IOWKE AKTUBHOCTHW, A TPOU3BOAU
METABO/INSMA  TUX MWUKPOOPTAHU3IMA  TMPEACTAB/bAJY CPEACTBA  KOJA
KO3EPBULLY HAMUPHNLY

e NOBWIA CNEUNDPUYHE OPTAHONIENTUYKE OCOBUHE

e MPUMEHA BAKTEPMJIA MJ/IEYHO KWUCE/IOT BPEHA S. LACTIS (JOTYPT, KWUCENO
MJIEKO)

® KYXUHCKA CO WMA BULLUECTPYRY VYAOIY (OPTAHOMEMNTUKA, CEAEKUWIA
MWKPOOPIAHU3MA, U3BJ1AYUN YITbEHU XULOPATE)

e TEMMEPATYPA (KOJA HUJE BULIA Of, 20 °C)



- v

ipehuBame Gpoja MUKpoOpranu3zama

-MeToZia pa3pehema-
st
-~ /’w\ w

Original 9 ml broth

inoculum in each tube

Dilutions 1:10 1:100 1:1000 1:10,000 1:100,000
Plating
1:10 l1:1u,ﬁnn 1:100,000
\/

(For example, if 32 colonies are on a plate of /10,000 dilution, then the count is 32 x 10,000 = 320,000 bacteria/ml in sample.)

Calculation: Number of colonies on plate « reciprocal of dilution of sample = number of bacteria/ml '
3 /| w \ )
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